Induction of p53 by GKLF is essential for inhibition of proliferation of vascular smooth muscle cells.
Proliferation of vascular smooth muscle cells (VSMC) plays an important role in the pathogenesis of atherosclerosis and restenosis. Recent studies have demonstrated that the transcription factor gut-enriched Krüppel-like factor (GKLF, KLF4) is involved in redox-sensitive growth arrest of VSMC. We investigated the role of GKLF in VSMC proliferation and differentiation and the potentially important interaction with the tumor suppressor gene p53. Cultured rat aortic VSMC were transfected with GKLF sense and antisense constructs by electroporation. GKLF enhanced the mRNA expression of the differentiation marker SM22-alpha, but had no effect on the expression of alpha-smooth muscle actin (real-time RT-PCR, Western blot). Overexpression of GKLF significantly reduced VSMC proliferation (cell count, BrdU FACS analysis). Because p53 is essential for proliferation processes, the effect of GKLF on p53 gene expression was investigated. GKLF overexpression led to an enhanced p53 promoter activity and increased p53 mRNA and protein expression (luciferase reporter assay, real-time PCR, Western blot). Consistently, GKLF overexpression induced an enhanced expression of the p53 target genes p21(WAF1/Cip1) and Mdm2. Co-transfection experiments revealed that the growth arrest induced by GKLF sense transfection was completely abolished by co-transfection of p53 antisense constructs, whereas the reduced proliferation exerted by p53 sense transfection was not inhibited by GKLF antisense transfection, suggesting that p53 induction is essential for the interference of GKLF with VSMC proliferation. Finally, stimulation of VSMC with hydroxyl radicals increased expression of GKLF and p53 and reduced cell proliferation. The transcription factor GKLF induces inhibition of proliferation of VSMC which is mechanistically linked to a GKLF-induced enhancement of the expression of the tumor suppressor gene p53.